The experiments to be described in this paper are the extension of a series of studies on patients with anxiety states reported previously (Lader and Wing, 1964; Wing and Lader, 1965) . In all of these experiments, the palmar skin resistance was recorded during a standard procedure-a rest period of 10 minutes followed by a stimulation period in which 20 identical auditory stimuli were applied automatically at intervals varying from 45 to 80 seconds. Three aspects of the skin resistance were studied in each experiment. First, the background level was analysed as its reciprocal, skin conductance, to give a measure of normal continuing sweat-gland activity. Secondly, the responses to the auditory stimuli were quantified and it was found that these responses (psychogalvanic reflexes) tended to diminish with repetition of the stimuli, i.e., habituation occurred. Thirdly, spontaneous skin conductance fluctuations were counted; these are transient fluctuations in the level of sweat-gland activity occurring independently of any external stimuli.
The experiments to be described in this paper are the extension of a series of studies on patients with anxiety states reported previously (Lader and Wing, 1964; Wing and Lader, 1965) . In all of these experiments, the palmar skin resistance was recorded during a standard procedure-a rest period of 10 minutes followed by a stimulation period in which 20 identical auditory stimuli were applied automatically at intervals varying from 45 to 80 seconds. Three aspects of the skin resistance were studied in each experiment. First, the background level was analysed as its reciprocal, skin conductance, to give a measure of normal continuing sweat-gland activity. Secondly, the responses to the auditory stimuli were quantified and it was found that these responses (psychogalvanic reflexes) tended to diminish with repetition of the stimuli, i.e., habituation occurred. Thirdly, spontaneous skin conductance fluctuations were counted; these are transient fluctuations in the level of sweat-gland activity occurring independently of any external stimuli.
In the first series of experiments (Lader and Wing, 1964) , the skin resistance was recorded in 20 patients with anxiety states and in 20 normal subjects matched for age and sex. In the second series (Wing and Lader, 1965 ) the same 20 patients were placed on a week of treatment with amylobarbitone sodium 65 mg. three times a day and a week of placebo treatment in a balanced cross-over design with double-blind control. Physiological recordings were carried out at the end of each week's therapy. It was found that the background skin conductance level during the recording dropped in the normal subjects but rose in the anxious patients. With placebo, the conductance level of the patients still tended to rise but with the barbiturate the conductance tended to drop, i.e., the barbiturate had a partial 'normalizing' effect. Habituation of the psychogalvanic reflexes was much slower in the patients than in the normals; the rate was slightly accelerated by amylobarbitone sodium. There was a greatly increased frequency of spontaneous fluctuations in the group of patients; the barbiturate lessened the number as compared with the placebo control. Thus, physiological differences existed between patients with anxiety states and normal control subjects; the differences were lessened by barbiturate therapy.
Clinical data also were utilized in the second study. The patients made daily ratings of the severity of their symptoms and weekly ratings of changes in the same symptoms were made at interview. The symptoms were classified into four categories: physical (autonomic or muscular), general feelings of anxiety, situational anxiety, and depressive symptoms. The physical symptoms were the only ones to show significant improvement on the drug as compared with placebo.
From the above studies, it appeared that the physiological measures, at least, were sensitive to the action of sedative drugs. It was decided to apply the techniques to the problem of the comparison of two drugs used in the treatment of anxiety states. One drug was amylobarbitone sodium, widely accepted as offering partial symptomatic relief (Editorial, 1962) and which had been used already. This was the 'standard'. The other drug, the 'unknown', was chlordiazepoxide (Librium) quite recently introduced and claimed by some to have special 'anxiolytic'
properties. It has enjoyed a great vogue but its superiority over the well-tried barbiturates has never be drawn from this experiment. If only one dose of each drug is used, the comparison of therapeutic effects is confounded by dosage differences.
A substantial portion of pharmacological theory and practice is devoted to this very problem of comparing two drugs, usually an 'unknown' in terms of a 'standard'. In these comparisons, the minimum requirement is that two dose levels of one drug be used but more dosage levels provide more accurate dose-effect curves and hence increased precision. The purpose of this paper is to present the results of a formal bioassay of sedative drug therapy in patients with anxiety states. Two dose levels of amylobarbitone sodium, two dose levels of chlordiazepoxide, and a placebo were given, i.e., a twoplus-two-plus-one slope-ratio bioassay design was utilized. However, before this full-scale bioassay could be started it was necessary to know roughly the relative potencies of the two drugs so that the dosage levels would be approximately equivalent. Therefore, a preliminary matching assay was carried out using the sequential 'staircase' or 'up-and-down' method (Dixon and Mood, 1948; Brownlee, Hodges, and Rosenblatt, 1953) . Thus, the results section consists of two parts, an account of the preliminary matching assay followed by the results of the formal sloperatio bioassay. Both physiological and clinical data are presented in each part.
PATIENTS
Patients suffering from anxiety states presenting at the Maudsley Hospital as new out-patients were asked to participate in the study. They were informed of the research nature of the trial and their right to refuse to take part or to withdraw at any time was emphasized. In the 'staircase' assay, eight patients participated, five male and three female; a further 30 patients took part in the main assay of whom 19 were men.
All the patients included complained of symptoms of anxiety either 'free-floating' (present continuously) or 'situational' (present only in specific situations). The diagnostic criteria were widened somewhat as compared with those in the earlier study (Lader and Wing, 1964) both in order to try the drugs on a wider range of patients and to obtain sufficient patients in a reasonable time; patients with a greater admixture of depressive features were included as were patients with previously abnormal personalities. Thus, in the preliminary assay, two men suffered from free-floating anxiety whilst the other three men had situational anxiety. Two women had situational anxiety and one complained of symptoms of anxiety with depression. In the main assay, eight men had free-floating anxiety, seven situational anxiety, and four anxiety with depression; in four of the male patients, the pre-morbid personality was abnormal. Of the female patients, one had free-floating anxiety, five situational anxiety, and five anxiety with depression. One woman had an abnormal personality. The EXPERIMENTAL CONDITIONS The patient sat in a comfortable armchair in a sound-protected room, the temperature of which was controlled at 22 to 240 C. Leads passed through a wall to the recording equipment in an adjoining room from which the recordist could observe the patient through a one-way screen. The patients were informed that they would be under observation.
RECORDING PROCEDURE The electrodes were applied and the patient was asked to make himself as comfortable as possible and to relax as far as he was able. The right of every patient to withdraw at any stage of the test was emphasized. (No one in fact withdrew.) The patient was told that there would be a rest period of several minutes followed by a series of sounds to which he was to make no active response.
The room lights were dimmed, the patient was left alone, and recording was started. After 11 minutes, the 20 auditory stimuli were applied in sequence and recording was terminated one minute after the last stimulus.
ANALYSIS OF SKIN RESISTANCE RECORDINGS From the previous studies (Lader, 1964; Wing and Lader, 1965) , it was known that three variables were the most sensitive to drug effects. The derivation of these variables was complex and full details are given elsewhere (Lader and Wing, 1964) . The following is a resume.
Change in conductance level from beginning to end of experiment ('total conductance change') Four skin resistance levels were read off at minute intervals from the start of the experiment. These readings (in kilohms) were converted to log conductance values (in log micromhos) and averaged to give the mean log conductance level at the beginning of the experiment. The resistance levels immediately before each of the last three stimuli plus the level at the very end of the recording were read off, converted to log conductance, and averaged. This mean value was subtracted from the mean level at the beginning of the experiment to yield the 'total conductance change' throughout the experiment. Being a change in log and hence the log of a ratio, the variable is dimensionless.
In the previous experiments, the effect of a barbiturate had been to increase the magnitude of this variable.
Rate of habituation of the psycho-galvanic reflexes ('H-score') The psycho-galvanic reflexes were usually clear-cut diminutions in skin resistance so that readings were made at the start and at the lowest point of each psycho-galvanic reflex. The readings were individually converted to the log conductance values and the value at the start of the response was subtracted from that at the lowest point to give the psycho-galvanic reflex quantified in terms of change in log conductance. Thus, 20 responses were obtained from each recording.
It was known from the previous studies that the responses tended to diminish as the stimuli continued, i.e., habituation occurred. Furthermore, whilst the first response was distinct, responses two to 20 Figure 1 . By routine statistical techniques (Snedecor, 1956) , the equation for the regression line of responses on log stimulus number can be calculated. In the example given the equation is Response (Y) = 10-3 (128-84 log. stimulus no. (X)) The constant 10-3 x 128 represents 'a', the Y-intercept, i.e., the point on the Y axis which would be intersected by the regression line if it were extrapolated to the left to the X = 0 position (stimulus one). The larger the a-value, the greater the earlier responses. The constant 10-3 x -84 represents the 'b-value', the regression coefficient or slope of the line. The more negative is 'b', the steeper is the slope of the line and the more rapid is habituation.
In some experiments, the responses habituated to zero before the end of the sequence of stimuli. An arbitrary criterion was adopted for assessing such complete habituation: if three successive stimuli failed to elicit a discernible response, habituation was deemed complete. Thus, the third zero response was regarded as the end of the response series when calculating the regression line equation.
For every experiment, a regression equation, each with an a-value and a b-value was calculated. Next, a significant negative correlation between the a-values and the b-values was found for each series of experiments. This signified that rapid habituation (in absolute terms) tended to follow on large early responses. Routine regression techniques were used to remove this dependence so that a corrected rate of habituation was calculated. The value obtained was termed an H-score and the more negative the value, the more rapid was habituation. In the previous experiments, barbiturates accelerated habituation, i.e., made the H-score more negative.
Spontaneous skin conductance fluctuations at end of experiment ('fluctuations at end') Skin resistance fluctuations above a certain criterion of magnitude were counted during the 40-second periods before each of the last seven stimuli and for the last 40 seconds of the experiment (320 seconds in all). The counts were totalled to give one score. The criterion used was 0 003 log micromhos and the technique for applying this log conductance criterion to a resistance recording has been detailed elsewhere (Lader, 1964) .
In the previous experiments, the number of fluctuations was decreased by a barbiturate as compared with a placebo.
CLINICAL MEASURES DAILY SELF-RATING OF SYMPTOMS At the first interview, the patient listed his symptoms in his own words, e.g., 'feeling of fear', and these symptoms were entered onto a special form. Opposite each symptom was a horizontal line 10 cm. long. The patient rated the average severity of each symptom during the previous few days by placing a mark anywhere along each line which was marked 'absent' at the left, 'moderate' in the centre, and 'very severe' at the right. This rating was designated 'baseline'.
The patient was given a week's supply of forms each typed with his symptom inventory and individually dated. The dosages of chlordiazepoxide administered were in chronological order: 5 mg. twice a day, 20 mg., 15 mg., 5 mg., 7 5 mg., 10 mg., 15 mg., and 12-5 mg., all three times a day. The first two patients were already on chlordiazepoxide when asked to take part in the trial but they refused to discontinue their drugs although they agreed to try another drug for one week only. As this staircase assay was intended to be merely a preliminary, approximate match, these patients were accepted on these terms. The other six patients were removed from any medication for at least 48 hours before the trial started. They were unaware that two drugs would be given but were told that we were interested in their opinions of some tablets which they might find helpful. The trial was only singleblind as the investigators had to fix the dosage and order of administration of the drugs for each patient.
At the beginning of the trial, the patient was given a week's supply of tablets. No symptom-inventory forms were supplied as we were interested only in the global self-assessment of the patient in this preliminary assay. At the end of the first week, the physiological recording procedure was carried out and the second week's tablets were given. A week later, the patient re-attended and was re-tested. He was then told that he had actually received two different drugs and he was asked which week's treatment he preferred for the overall control of his symptoms.
RESULTS OF PHYSIOLOGICAL MEASURES Two sets of physiological data were obtained for each patient, one with barbiturate and one with chlordiazepoxide. Each set of data consisted of three scores: total conductance change, H-score, and fluctuations at the end. From previous work it was known that these variables could be combined to yield one score which yielded high discrimination between a group of patients with anxiety states and a group of normal control subjects (Lader and Wing, 1964) and also gave high discrimination in those patients between barbiturate therapy and placebo therapy (Wing and Lader, 1965) . The technique used was 'discriminant function analysis' (Fisher, 1954) and the equation derived was Discriminant-function score (D-score) = -0-074 (total conductance change) + 0-485 (H-score) + 0-001278 (fluctuations at end) The higher the D score, the greater is 'composite physiological activity'. Patients with anxiety states were found to have higher D scores than normal subjects and treatment with amylobarbitone sodium was found to lower the D scores.
In the present experiment, the data for each patient were inserted into the above equation to yield two D scores, one after a week's treatment with 200 mg a day of amylobarbitone sodium (D amylobarb.) and one after a week of therapy with chlordiazepoxide (D chlordiaze.). The larger of the two scores could be regarded as reflecting greater 'composite physiological activity' on that occasion, i.e., the drug therapy had been less effective. Next, D amylobarb. was subtracted from the corresponding D chlordiaze. score: if the difference was positive, it signified that the barbiturate had been more effective than the chlordiazepoxide; if negative, the amylobarbitone sodium, 200 mg. a day, had been less efficacious than the dose of chlordiazepoxide.
The D score differences were plotted out against the total daily dosages of chlordiazepoxide (Fig. 2) . To the left, in the low dosage range of chlordiazepoxide, the difference scores are positive, i.e., chlordiazepoxide was the weaker drug; to the right in the high dosage range, some negative difference scores are obtained. A regression line was calculated (Snedecor, 1956) The regression line is significant (P < 0-025) and the 0 05 confidence limits of error were calculated. From them, it was found that the limits of error for the equivalent dosage were 24-5 mg. and 45-8 mg. In other words, there is only a one in twenty chance that the total daily dose of chlordiazepoxide which is equivalent to 200 mg. daily of amylobarbitone sodium lies outside the values of24-5 mg. and 45 8 mg.
-I PREFERENCE OF PATIENTS The patients given the three weakest dosage levels of chlordiazepoxide preferred the barbiturate on a global self-assessment (Table I) . Conversely, those patients given 45 mg. or 60 mg. a day of chlordiazepoxide regarded it as superior to amylobarbitone sodium. Two patients, on 30 mg. and 37T5 mg. a day of chlordiazepoxide, were unable to come to any decision, which suggests that this dosage range is roughly equivalent clinically to 200 mg. of amylobarbitone sodium; this confirms the laboratory results.
FORMAL SLOPE-RATIO BIOASSAY DRUG DOSAGE AND EXPERIMENTAL DESIGN The dosages chosen for the formal assay were based on the equivalent doses of the two drugs obtained from the staircase assay. The two dose levels of amylobarbitone were 50 mg. three times a day and 100 mg. three times a day. For chlordiazepoxide, the dosage schedules were 7 5 mg. three times a day and 15 mg. three times a day. The doses of the barbiturate, chlordiazepoxide, and a lactose placebo were made up into identical-looking white sugar-coated tablets.
A balanced randomized incomplete block design was used in which each of the 30 patients received three out of the five possible treatments, one during each of three successive weeks. Thus, each treatment was given to 18 patients. The order of administration was balanced for weeks so that each treatment was given to six patients the first week, six the second week, and six the third week. Furthermore, possible carry-over effects were balanced out by having every treatment follow every other treatment an equal number of times. The patients were allotted to their treatment schedules according to a code held by the hospital pharmacist so that the experiment was carried out 'double-blind' in its entirety. The patients were not aware that different treatments were to be given each week but were told at the start of the trial that we were interested in the effects of some tablets which might alleviate their symptoms. EXPERIMENTAL PROCEDURE At the patient's first attendance, the physiological recording procedure was carried out. (The results from these pre-drug recordings will not be presented in this paper.) The patient then completed his baseline symptom inventory sheet. He was given seven of these rating forms and a week's supply of tablets. A week later, he returned at the same time of day, the second recording procedure was performed and the rating of the changes in symptoms with the first week's treatment was made (by L.W.). The second week's tablets and forms were given. At the end of the second week, the third recording was made and the symptoms re-assessed. The fourth recording was carried out at the end of the third week and the patient re-assessed. Finally, the patient was told he had, in reality, received three different drugs and he was asked to rate the three weeks of treatment in order of efficacy.
Three patients dropped out of the trial and were replaced. One, a woman of very small build, had her first Chlordiazepoxide two doses of 100 mg. of amylobarbitone sodium and slept most of the day. On waking, she felt drowsy and confused and asked to withdraw from the trial. The other two patients were on placebo when withdrawn; one became much more depressed, the other increasingly anxious.
STATISTICAL ANALYSIS The analyses of variance of the physiological and rating scale data were complicated because of the incomplete block design; they were based on the type I analysis set out by Cochran and Cox (1957) .
In essence, treatment effects were estimated against weighted within-patient variances. If the treatment effects were significant, further analyses were carried out to compute dose-effect curves, relative potencies, and fiducial limits (Finney, 1964 H-SCORES The F-ratio for treatment effects on the rate of habituation of the psychogalvanic reflexes was 6-96 (P < 0-001). Again, there were significant differences between the placebo and the lower dosages of both drugs and between the dosage levels but no significant differences between drugs within dosage levels.
In Fig. 4 are depicted the dose-effect curves. At the lower dosage level, the barbiturate has more effect than chlordiazepoxide in accelerating the rate of habituation whereas at the upper dosage levels, the reverse holds. On calculation of the dose-effect curves, chlordiazepoxide had the more powerful effect statistically. By calculation, 300 mg. of amylo- X10-3 barbitone sodium is equivalent to 35-4 mg. of chlordiazepoxide with the 005 fiducial limits at 23A4 mg. and 49-8 mg.
FLUCTUATIONS AT END The third variable analysed, the number of spontaneous skin conductance fluctuations during eight 40-second periods in the last quarter of the recording session, gave an F-ratio of 9-52 (P < 0-001). Similar differences between dosage levels were found as for the first two variables. The two regression lines for effect on dose lie close together (Fig. 5) function score, a compound of the other three variables. Each set of three variables was substituted in the discriminant-function equation. The D-scores were analysed and gave an F-ratio of 27-75 (P < 0-001), by far the highest F-ratio for treatment effects in the slope-ratio assay series. From the regression equations (Fig. 6) , 300 mg. of amylobarbitone sodium was equivalent to 41-4 mg. of chlordiazepoxide. The 0-05 fiducial limits were 33-9 mg. and 49-8 mg.
RESULTS OF CLINICAL MEASURES
DAILY RATINGS BY PATIENTS These were calculated as differences from baseline, positive scores indicating improvement. In Table II are set out the relevant data. The means (adjusted for incomplete block design) are shown for each treatment for each symptom category. The F-ratios and levels of significance for treatment effects are given. All the F-ratios were too low to allow the computation of useful dose-effect curves, relative potencies, and fiducial limits. However, comparisons between the means could be carried out and in the last column of Table II are displayed the values which are the minimum significant differences between means, that is, the difference between any two means has to equal or be greater than that value in order to be significant at the 0 05 level.
For physical symptoms, the ascending order of efficacy was placebo, 22-5 mg./day of chlordiazepoxide, 150 mg./day, 300 mg./day of amylobarbitone sodium, and 45 mg./day of chlordiazepoxide. There were significant differences between placebo and the higher doses of both drugs, and between the two doses of chlordiazepoxide. There were no significant within-dose-level differences between the two drugs.
The placebo had least effect on general symptoms of anxiety followed in order by amylobarbitone sodium 150 mg., chlordiazepoxide 22-5 mg., amylobarbitone sodium 300 mg., and chlordiazepoxide 45 mg. There were significant differences between placebo and the higher doses of both drugs, and between the lower dose of barbiturate and the upper dose of chlordiazepoxide. Again, there were no significant intra-dose level differences between the two drugs but the trend is for chlordiazepoxide to be marginally superior.
Symptoms of situational anxiety were also significantly altered by the treatments. Placebo and the lower dose of chlordiazepoxide were least effective. The higher dose of chlordiazepoxide and lower dose of barbiturate were next with the upper dose of barbiturate being most useful. Significant differences were found between placebo and both doses of barbiturate and the upper dose of chlordiazepoxide. The lower dose of chlordiazepoxide was significantly less effective than both doses of barbiturate and the higher dose of chlordiazepoxide. It appears that the lower dose of chlordiazepoxide is ineffective against symptoms of situational anxiety.
There were no significant treatment effects on depressive symptoms but there is some suggestion in the data that chlordiazepoxide may be superior to amylobarbitone sodium in this respect. WEEKLY III that all the treatment scores are positive, suggesting that even the placebo could cause some amelioration of symptoms from the pre-drug period. The changes from the period before the drug was given were analysed statistically to determine whether they were significant and the results are shown in Table IV . All the symptom categories as rated daily were significantly improved by placebo; according to the weekly ratings, however, the changes from before the drug were not significant. The placebo data were further analysed to ascertain if there was a significant occasion effect, e.g., if placebo had more effect given as the first treatment than the second or third. No significant effects were found. 27 . These sums of ranks are significantly non-random (W = 0-25; F = 4-22; 4,48 df.; P < 0-01; Kendall, 1962) .
The sum of ranks for occasion was first week 63-5, second week 57, and third week 59 5. These sums of ranks were not significantly different from random, showing that there was no preference by the patients for any particular week's treatment.
Nine patients received the higher dosage levels of both drugs: three preferred barbiturate, five chlordiazepoxide, and one was undecided. Of the nine patients receiving the lower dosages, five preferred barbiturate, three chlordiazepoxide and, again, one was unable to decide.
INCIDENCE OF SIDE EFFECTS Twenty-one of the 30 patients complained of side effects from at least one of the treatments. Nineteen were drowsy during the dav time one comnlainem1 nff 'think-hi-ndi-d fli;ncr and one of being 'light-headed and dizzy'.
The incidence of these reported side effects for each treatment is depicted graphically in Figure 7 . 
DISCUSSION
The staircase assay was essential as a preliminary in order to be able to set the approximate dosage ratio for the full-scale assay. If the dosage ratio were badly chosen, the upper dose of one drug might have less effect than the lower dose of the other drug and the slope-ratio bioassay would have been invalidated. Obviously, only one variable could be used in the staircase assay to establish the dosage ratio; the D-score, a measure of composite physiological activity, was chosen because it was known previously to yield the most significant effects for a sedative drug (Wing and Lader, 1965) . The dosage ratio derived from the physiological recordings tallied with the overall preferences of the patients. Furthermore, from previous clinical experience with chlordiazepoxide and amylobarbitone sodium, the derived dosage ratio appeared reasonable. The most useful property of the staircase assay is that it concentrates experiments in the operative dosage range, i.e., in the region of approximate equality of effects of the two drugs. Its main disadvantage is that each patient's drug trial must terminate before the next patient's can be started. However, it is possible to overlap experiments by working in from both ends of the dosage range simultaneously. The staircase assay was ended when a regression line could be calculated with limits of confidence from which the dosage ratio for the fullscale bioassay could be chosen with only a one in twenty chance of invalidating that bioassay design.
Both assays used 'repetitive sampling' in that more than one drug treatment was given to each patient. This technique has been criticized (e.g. Heilizer, 1960) on the grounds that the second and subsequent weeks' treatment effects are confounded with 'carryover' or withdrawal effects from the previous week's therapy. In the present experiments, the drugs used are relatively short-acting so that residual effects would be minimal after a few days. The recordings were taken at the end of the week and the clinical self ratings were analysed for the last three days of each treatment only. Furthermore, in the slope-ratio bioassay, the experiment was designed so that each treatment followed every other one an equal number of times although, because of the incomplete block design, it was not practicable to evaluate any carryover effects.
The main assay was a formal two-plus-two-plusone assay, i.e., two doses of two drugs and a placebo. The design was chosen because rectilinear doseeffect curves with a barbiturate had been obtained previously in normals (Lader, 1964) , Also, placebo effects could be analysed.
One method of carrying out the assay would have been to give each patient one treatment only. This would have entailed vast numbers of comparable patients: effects of treatment would have been estimated against between-patient variance which for our physiological measures is invariably several times the within-patient variance. Furthermore, the patients would not have been able to state any preferences. The other extreme, to have given each patient all five treatments, would have been a lengthy procedure, tiring for the patients, and treatment preferences would have been difficult for the patients to decide. Therefore, a compromise was decided on and each patient received three out of five treatments. By this means, the several-fold precision of using within-patient comparisons to assess effects of treatments was retained and it was reasonably easy for patients to decide the order of efficacy of the three treatments. The disadvantage was that the more complicated aspects of statistical analysis of incomplete block designs are often less fully developed than, say, latin square designs.
The patients in the study all had symptoms of anxiety but the criteria for inclusion were widened from the previous trial (Lader and Wing, 1964) in that patients suffering from anxiety with depression and with previously abnormal personalities were included. But in all patients, the consultants in charge regarded sedatives as being indicated.
The result of the physiological measures bioassays was that useful dose-effect curves, comparisons, and fiducial limits could be calculated. In (1 grain) of amylobarbitone sodium is equivalent to 9 mg. of chlordiazepoxide. This is in accord with general clinical experience.
The variables selected for the assay were known from the previous experiment to be sensitive to barbiturate effect (Wing and Lader, 1965) . It (Lader and Wing, 1964) , we outlined a theory of the mechanism of pathological anxiety based on the relationship between rate of habituation and general activity of the central nervous system. Thus, in the general population, the rate of habituation was regarded as reflecting a property of the central nervous system distributed along a continuum with any individual's locus on that continuum mainly genetically determined. In normal people, stressful situations cause a rise in level of activity of the central nervous system but adaptation occurs and the level quickly falls. In individuals with defective habituation and adaptation, stressful stimuli cause a greatly prolonged rise in activity of the central nervous system. In the present experiments, the physiological measures were affected in an orderly way by both the drugs. If it were a specific 'anti-anxiety' drug chlordiazepoxide might be expected to have a more powerful effect on the rate of habituation than on the other variables, assuming the theory of anxiety outlined above to be roughly true. The slight trend in that direction was not nearly significant and this correlates with the lack of specific clinical 'anti-anxiety' effect of chlordiazepoxide as compared with the barbiturate. The parallelism demonstrated between the physiological and clinical findings is consistent with the hypothesis.
In conclusion, the present experiments have demonstrated that pharmacological techniques can be applied to therapeutic problems in clinical psychiatry. This applies not only in circumstances where the parameters of drug action are fairly sensitive, e.g., the D score, but also for the relatively crude clinical measures. Indeed, the more complex the clinical problem, the more necessary is it to take full advantage of the techniques developed in those medical disciplines in which quantitative methods have been more highly developed.
SUMMARY
In a preliminary 'staircase' bioassay, eight patients with anxiety states received two weeks of drug therapy, namely, amylobarbitone sodium 65 mg. t.d.s. one week and chlordiazepoxide (Librium) the other week, the dose varying from patient to patient. At the end of each week, the palmar skin resistance was recorded during a standard habituation procedure consisting of a 10-minute rest period followed by 20 identical auditory stimuli occurring at intervals ranging from 45 to 80 seconds. A measure of 'composite physiological activity' was derived from three skin conductance variables. The dose of chlordiazepoxide, which had an equivalent effect to that of the fixed dose of barbiturate on this measure, was calculated. This allowed the selection of the appropriate doses of the two drugs for the full-scale bioassay.
The main bioassay was of a slope-ratio two-plustwo-plus-one design. The palmar skin resistance with the habituation procedure was recorded at the end of each week.
Three variables and the measure of 'composite physiological activity', derived from combining them, showed highly significant treatment effects enabling dose-effect curves, equivalent dosages, and fiducial limits to be calculated.
Thepatientsdailyratedtheirsymptoms,whichcould be classified as physical, i.e., autonomic or muscular, general feelings of anxiety, situational anxiety, and depressive symptoms. Weekly ratings of changes in the same symptoms were made at interview after the physiological tests. Significant treatment effects were found for several symptom categories but no consistent differences were discerned between the two drugs. Furthermore, the side effects of the two drugs were similar in nature and equal in prevalence.
Chlordiazepoxide is a sedative drug with therapeutic actions in patients with anxiety states similar to and as limited as those of amylobarbitone sodium. 
